Reduced neuronal noradrenaline overflow in the ischaemic rat heart: importance of the severity of coronary flow reduction.
The effects of severity and duration of acute myocardial ischaemia on left stellate ganglion stimulation-induced noradrenaline (NA) overflow were studied in the retrogradely perfused, innervated rat heart. A 10-min period of ischaemia induced by a coronary flow reduction of 100% (0 ml/g/min), 95% (0.24 ml/g/min) and 90% (0.48 ml/g/min) reduced neuronal NA overflow to 24 +/- 4% (p less than 0.01), 62 +/- 6% (p less than 0.05) and 70 +/- 6% (p less than 0.05) of the normoxic control values, respectively. During low-flow ischaemia, a progressive decline in neuronal NA overflow was found in hearts subjected to 95% flow reduction, but not to 90% flow reduction. The effect of ischaemia on presynaptic control of NA release was also examined. After 10 min of stop-flow ischaemia, the alpha-adrenergic antagonist phentolamine (1 microM) and the adenosine receptor antagonist 8-phenyltheophylline (10 microM) failed to restore neuronal NA overflow to pre-ischaemic levels (from 24 +/- 4% without drug to 23 +/- 4% or 41 +/- 10%, respectively, NS). In contrast, after 60 min of low-flow ischaemia (95% flow reduction), phentolamine and 8-phenyltheophylline largely restored neuronal NA overflow to normoxic control values (from 32 +/- 3% without drug to 61 +/- 11% (p less than 0.05) or 79 +/- 11% (p less than 0.01), respectively). During prolonged low-flow ischaemia (95%), the neuronal NA reuptake inhibitor desipramine (0.1 microM) doubled NA overflow induced by nerve stimulation, suggesting an effective neuronal reuptake during these conditions. In conclusion, the severity of ischaemia critically affects neuronal NA release and its controlling mechanisms. Thus, heterogeneity of myocardial ischaemia may lead to gradients in NA release and myocardial adrenergic stimulation.